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(54) Title: PROCESS FOR PRODUCING AN ACTIVE FINE AGGREGATE FOR THE PREPARATION OF CONCRETE 
(57) Abstract 

The invention relates to a process for producing an attive fine aggregate, i.e. an active filler, for the preparation of con- 
crete. In the process are ground pozzolanic substances, practically silica, together with inactive and/or weakly active components, 
as lump slag, which makes it possible to have the silica in the filler in very small particles activating the surfaces of the other com- 
ponents to react easily with the calcium hydroxide. 
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Process for producing an active fine aggregate 
for the preparation of concrete 

In addition tcj cement and cement binders, also 
5 various fine aggregates, as for example so-called 
pozzolanic substances, are used as binders in con- 
crete. These substances are characterized therein 
that they contain glass-like silicon oxide, which re- 
acts with the calcium hydroxide generated at a hydra - 

10 tation of cement and forms compounds giving strength 
to the concrete. To the most used pozzolanas belong 
fly ash produced from the combustion of coal and peat 
and silica produced from the preparation of silicon. 
The reactivity of a pozzolana in concrete is influ- 

15 enced except by the chemical composition, also by the 
grain size thereof. The grain size of silica is con- 
siderably smaller than that of fly ash. As the grain 
size of a pozzolana decreases, the need for water in 
concrete increases. Therefore, the Finnish concrete 

20 standard always presupposes a use of a plasticizer 
when silica is used. 

The bulk density of the silica produced in the 
industry is very low. To transport and dose it as 
such into concrete is difficult and even impossible. 

25 Attempts have been made to eliminate the problem by 
pelletizing the silica into very big pellets with 
respect to its grain size. The problems with trans- 
port and dosage are thus eliminated, but the silica 
does not decompose properly in a concrete mixer, 

30 which prevents the silica from acting in the concrete 
in the best possible manner. Studies have shown that 
undecomposable silica pellets have been found in a 
concrete prepared according to the instructions, 
which pellets do not -provide the concrete with the 

35 properties searched for by means of the use of sili- 
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ca. This problem has been decreased by sludging the 
silica in water before use. Moreover, admixtures have 
been used at the sludging. The typical content of dry 
substance in silica sludge is 50 %. Also this process 
5 has its drawbacks, as e.g. storing, transport and 
dosage. 

The object of the present invention is to eli- 
minate the drawbacks described above and to provide a 
process by means of which it is possible to produce 

10 in an entirely new manner an active fine aggregate 
considerably more efficient than the previous ones, 
the use of which aggregate makes it always possible 
to achieve the final result desired. This object is 
achieved by means of the process of the invention 

15 characterized in that a raw material mixture is made 
containing substantially dry inactive and/or weakly 
active components selected from a group consisting of 
e.g. limestone, quartz, lump slag, granulated and 
pelletized blast-furnace slag; and silica or another 

20 substance containing an abundance of fine amorphous 
silicon oxide; and that this substantially dry raw 
material mixture is ground in a mill or the like, as 
a result of which joint grinding the silica or the 
other substance containing an abundance of fine amor- 

25 phous silicon oxide activates the surfaces of the 
inactive and/or weakly active components to react 
easily with the calcium hydroxide. 

In the process of the invention, the silica or 
the other substance containing an abundance of fine 

30 amorphous silicon oxide is thus ground in a mill to- 
gether with the inactive and/or only weakly active 
materials. The silica, preferably pelletized, then 
decomposes into very small particles, and according 
to research, a large part of these particles adheres 

35 to the surface of the rest of the material ground and 
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changes the surface of the inactive and/or weakly- 
active material to react very easily with the calcium 
hydroxide. Another advantage of the process is that 
the need for water in concrete does not increase at 
5 all even though silica is used. The silica added to 
the grinding can also be unpelletized . This kind of 
silica changes during grinding in such a way that it 
can be used for the preparation of concrete. In 
practice, the share of the pozzolanic substances is 

10 some percentages by weight, as practical upper limit 
can be considered 50 % by weight. 

When using the process of the invention, atten- 
tion is paid to the grain size distribution of the 
product created. The grain size distribution is se- 

15 lected in such a way that it fills as well as pos- 
sible the area remaining between the smallest grains 
of natural stone aggregate and the largest cement 
grains, which area by nature lacks grains. Conse- 
quently, the average grain size of this product, 

20 which can, for 'instance, be called an active filler, 
is larger than the average grain size of cement and 
smaller than that of natural fine aggregate. By using 
the active filler produced by the process of the in- 
vention, it is possible to compensate the lacking 

25 grain size area by an inactive and/or weakly active 
basic material, the surface of which is activated by 
means of a pozzolanic substance. A product of this 
kind has substantially cheaper production costs than 
a product with cement properties having the same ef- 

30 feet on the strength development of concrete. 

Very fine materials, as e.g. silica, increase 
the need for water in connection with the prepara- 
tion of concrete, when they are dosed in traditional 
manners. The main part of the fine material in the 

35 product prepared, according, to the invention has ad- 
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hered during grinding to the surface of the basic ma- 
terial, and consequently, it does not increase the 
need for water in concrete. Because, however, a part 
of the fine material consists of very small loose 
5 particles in the product, a plasticizer, as e.g. lig- 
nosulphate, is preferably added into the mill at the 
preparation of the product, which plasticizer adhered 
to the surface of the fine particles ensures a dis- 
persion of the fine material in the concrete mix. 
10 Results of research 

In tests was used a fine aggregate containing 3 
% of silica ground together with lump slag. The dos- 
age of this aggregate into the concrete was 50 kg/m 3 . 
200 kg/m 3 of cement was used in the concrete. It was 
15 possible to prove by means of calculations that the 
effect of the silica on the compression strength of 
the concrete at the age of 28 days was 4... 5 MPa.. To 
achieve a corresponding additional strength it would 
have been necessary to add approximately 20 kg/m 3 of 
20 cement instead of the 1,5 kg of silica now added. 
Consequently, the activity of silica obtained was 
over 10 compared with cement. According to the test 
results of the literature and to the applicant's own 
test results, the activity of silica compared with 
25 cement is about 3. In accordance with these tests, 
the activity of silica increased more than threefold. 
Example 

A typical composition (% by weight) of the raw 
material mixture and thus of the final product dis- 
30 cussed in the process is, depending on the use, as 
follows: 

0 > silica < 10 % 

0 > inactive materials, ' as limestone < 15 % 
0 > grinding additive, as lignosulphate < 5 % 
35 the rest weakly. active materials, as lump slag. 
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In connection v with grinding, to the mill is 
preferably added grinding additive contributing to 
the grinding as well as to a dispersion of the finest 
grains into the concrete mix. 
5 The grain size curve of the product is adjusted 

in such a way that it compensates the lacking grain 
sizes of the concrete in the best possible manner. 
The grain size distribution is adjusted by dosing 
into the mill materials to be ground in different 

10 ways in a ratio desired. In the product created in 
this way, the main part of the material belongs to 
the grain size area of 0...300 pm. 

By changing the grading, the activity of the 
basic material and the quality and dosage of the poz- 

15 zolana, it is possible to produce different fine agg- 
regates for different concretes. 
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Claims : 

1. A process for producing an active fine agg- 
regate for the preparation of concrete, char- 

5 acterizedin that a raw material mixture is 
made containing substantially dry inactive and/or 
weakly active components selected from a group con- 
sisting of e.g. limestone, quartz, lump slag, granu- 
lated and pelletized blast-furnace slag; and silica 

10 or another substance containing an abundance of fine 
amorphous silicon oxide; and that this substantially 
dry raw material mixture is ground in a mill or the 
like, as a result of which joint grinding the silica 
or the other substance containing an abundance of 

15 fine amorphous silicon oxide activates the surfaces 
of the inactive and/or weakly active components to 
react easily with the calcium hydroxide. 

2. A process according to claim 1, char- 
acterized in that the share of silica or 

20 another substance containing an abundance of fine 
silicon oxide is 50 % by weight at the most, prefer- 
ably less than 10 % by weight. 

3. A process according to claim 1 or 2, 
characterized in that the composition of 

25 the fine aggregate is as follows: 

- 10 % by weight of silica at the most; 

- 15 % by weight of inactive components, as 
limestone, at the most; 

- 5 % by weight of a grinding additive, as 
30 lignosulphonate, at the most; and 

- the rest inactive components, as lump slag. 
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